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Abstract

The reason why the rotor aerodynamic model of helicopter is more complex than that of fixed
wing is that many of its parameters are unsteady. For example, the rotor lift of helicopter is closely
related to the velocity and direction of the relative air flow and the section angle of attack of blade.
Even if the helicopter is steady, these factors change with time. When the existing Euler equations
simulate the moving rotor motion, it receives many restrictions such as grid and its deformation,
and cannot accurately simulate the motion of the rotor in time. Therefore, based on Boltzmann
equation, GKS theory and Cartesian adaptive grid technology, this paper realizes the real-time
change of airfoil position and analyzes the motion of the wing nasal2. Finally, the simulation re-
sults of rotor are obtained. The numerical simulation results are compared with the classical test
results, such as the characteristics of the airfoil, the lift of the airfoil and the distribution of vortic-
es. The comparison results show that the errors between the overall simulation results and cara-
donna Tung test results are few. Therefore, the method in this paper can accurately simulate the
motion of helicopter airfoil.
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Figure 1. The schematic diagram of the interface
AB and its adjacent grids i and j
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Figure 2. The calculation area and its grid of the NACA0012 airfoil
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Figure 3. Cartesian mesh for airfoil adaptation
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Table 1. The parameters of the wing
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Figure 4. Comparison between the upper and the lower surface lift of the sections at 0.8, 0.89 and 0.96 stations and the ex-

periment. (a) 0.8 station section; (b) 0.89 station section and (c) 0.96 station section
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